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MONTHLY WEATHER REVIEW. 
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JULY, 1889. 

In detcrmining the monthly p e r c e n t y  of weather and temperature combined the 
Pacific ccnst states nre not included. t he monthly percentnge of weather and ;em- 

ernturq combined is determined by multiplylng the percentuge of wenther by 6 and 
!he percantnge of tempernture by 4 nnd dividing their sum by IO. :The forecos)ts of 
temperature i n  districts enst of th;Ilocky hlountnins for July, 1680, were, for the first 
time, mnde with reference to the maximum tempernturc alone; thnt Is, a prediction of 
wnrmer or cooler indicated thnt the maximum temperature O f  the day designnted 
would bt! higher or lower thnn the mnximum of tho previous day. 

FORECAST FOR 48 HOURS IN ADVANCE. 
Appreciating the great imimrtancc that long tiple predictions o ~ ~ e s s  for the 

r n e r a l  public the Chief Signnl Officer authorized forecasts &r forty-eight 
Such forecasts were o tionnl 

with the predictin ofticer nnd were only made when clearly in the pu&ic in- 
terest, and covere$, in all cases, considerable areas of country, and were not 
confined to localities. 

Percentage of verifications of forecasts made for second dn in advance : 
Number of predictions made : weather, 19 ; temperature, 41. Jercentageg of 
verifications : venther, 67.1 ; temperature, 71.5. Weather and temperature 
combined, 68.9. 

ours, covering the second day, in ndvance. 

CAUTIONARY SIGNALS FOR JULY, 1889. 
Statement showing percentages of justifications of wind signals for the month 

of July, 1889 :. 

Wind Signah-(Ordered by 1st Lieutenant R. E. Thompson.) Total 
number of signals ordered, twentythree ; justified as to velocity, wholl thir- 
teen ; justified as to direction, twenty-two. All of the signals orderedY were 
cautionary. Eleven signals were ordered for easterly winds, of which ten 
were justified, and twelve were Ordered for westerly winds, all of which were 
justified. Percentage of justificntlons, 46.6. 

Percentages of bcal verifications of weather and temperature signuh as report- 
ed by directors of the various State wedm Services for July, 1889. 

- - 
STATE WEATHER SERVICES. 

[l'emperatiire i n  degrees Fahrenheit; precipitation, including melted m, in inches and hundredths.] 

The following extracts are republished from reports for July, 1889, of the directors of tho Various state weather services : 
A L A B A U .  

The average temperature for the month has been nearly three degrees above 
the normnl, nnd the month was marked by some very hot days, one station 
registering as high as 100 and several reporting 89 high as 98. 

A t  some stations the recipitntion has been greatly in excem of the normal, 
injuring the cro s i n  tfose localities. The average for the state waa 1.93 
above the norma[ 

The seasons have been very good for t h e p d q c t i o n  of cotton and corn, and 
the indications for a good hnrvcst arc very tittering, though in some localities 
worms have made their appcarnnce, and much complaint I! made of the dnm- 
aging effects of rust. 

SUMMARY. . 
Temperature.-Monthly mean, 79.8; highest monthly mean. 86.4, at Co- 

lunibiana; lowest monthly niean, 76.6, at  Valley Head; maximum, 100, st 
Tallndega, 24th; minimnm, 62, at  New Mnrket and Valley Head, 6th, 9th; 
range for state, 38; greatest local monthly range, 33, at Montgomery, Talla- 
degn, and Valley Head; least loctrl month1 range, 21, at  Guntersville and 

at Mobile; least, 1.65, at l'alladcga. fVind.-Prevailing direction, south- 
wcst.-I? I€. Hell, Signal Corps, Aubtcrn, director. 

ARKANSAS. 

Greensborough. Aecipitation.-Avera c ry  or the state, 6.01; greatest, 9.6G, 

S L W H A I t Y .  
Tenc~el.ature.--?rIonthly mean for thc state, 80.3; highest monthly mean, 

82.5. a t  IAcnd Hill; lowest moiithly mean, 7G.4, at Ozone; maximum, 107, at 
Lend Hill, 18th; minimum, 53, nt Enreka Springs, 30th and 31st; range for 
state, 54; greatest local monthly range, 49, a t  Lead Hill; least local monthly 
range, 1!j, a t  Conway. 

RecipitatioiL.--rlvern~e for the state, 5.04; greatest monthly, 12.00, at 
Russellville; least monthly, 2.10, a t  Heber.--A.of. John C. Branner, Little 
Rock, director; W. U. Sinwns, Sergeunt, Signal Corps, assistant. 

COLORADO. 
SUM M A R  Y. 

Temperature.-Monthly mean, 66; highest monthly mean, 77.8 at Cnfion 
City; lowest monthly nienn, 54.9, at Climax; maximiim, 107, at Julesburgh, 
6th; minimum, 26, at  Breckenridge, 3d; range for state, 82. 

Precipitation.-Average for the state, 1.64; greatest monthl 3.62, at 
Juleslmrgh; least monthl 0.10, at  Gunnison.-eof. I? a. LoGCoZoradu 
Springs, director; T. w' kherzoood, Sergeant, Signal corps, assistant. 

DAKOTA. 
SUZIXAKT.  

Temperature.-hIonthly mean, 70; highest monthly mean, 73, at Yankton; 
lowest monthly mean, 58, at Wnhpeton; maximum, 106, at  Valentine, Nebr., 
6th and Gth, and Roscoe, 6th; minimum, 37, nt Brookings, 4th, and a t  New 
En land City, 8th; range for stnte, 69. 

~e~p i t a l ion . - -dve rnge  for the stnte, 3.18; greatest monthly, 7.07, at  
Webster; Irast monthly, 0.63, at Fort I3uford; greatest dnily, 2.89, a t  Webs- 
ter, 11 th. Wind.-Prcvniling direction, southcWt.-S. W. Glenn, Sergeant, 
Signal Corps, Huron, i n  charge. 

ILLINOIS. 
s I,- XIJf A I1T. 

Te,n~ernture.-hIonthly mean, 74.1 : maximum, 102, at  McLeanaborough, 

~ecipitation-.4verage for the state, 4.70. 
12th; minimum, 49, a t  South Evanston, 16th; range for state, 63. 

Fhd.-Prevsiling direction, southe=t.-John Oraig, Sergeant, S igna l  
Corps, Springfield, in charge. 

INDIANA. 
Rains fell uite frequently 

and at many stations in large quantities during a few hours. !Everywhere, i n  
comparison with the no rmah  the amounts measured were greatly in excew, 
rangmg from 0.67 to 6.56, except St Farmland, where the amount was slightly 
deficient, 0.15, showing that the r a l n f d  W a s  probnbly badly distributed. The  
greatest excess occurred in the southern Portion, 2.81; in the northern portion 
the excess was 2.04; and the l e a s t m m s  occurred in the central ortion. The  
excess for the state over a norma! of seven years ma8 1.85. &e rains were 
fre uently accompanied by lightning and thunder, and by hail on the 24th 
ana 26th at Butlervillel and 911 the 26th at  Cnnnelton, Worthington, Crsw- 
fordsville, and other ngghborln PlaceS; that a t  Crawfordsville was exceed- 
ingly large, nearly as large as fen's eggs, and the track of the tltorm was 
about a mile wide. Some of 
these storms were accompauied by exceedingly strong winds for a short time. 

1'emperature.-Monthly mean, 73.9 ; highest monthl mean, 77.3, at Hunt- 
ingburgh, lowest monthly mean, 7.02, at  Cohmbia 6 t y ;  maximum, 97, at 
Angola, 2d and 10th; minimum, 50, st Delphi and Columbia City, Gth; ran e 
for state, 37; grentest local moIlthb range, 46, at hfnuzy; least local month!& 
range, 21, at Biitlerville. Fre~pitation.-Averagge for thestate, 5.41 ; greatest, 
10.50, at  Mnrengo j least, 3.10, at  Marion. 

Wind.-Prevnillng direction, fJOuthWeSt.-&of. H. A. Huston, La Fayelte, 
director; C. F. It .  Wappenham, Sergeant, Signal Cove, assistant. 

IOWA. 
July, 1889, nvern ed nearly normal in temperature, rainfall, and cloudinem; 

southerly winds an% calms prevailing; 1t was, therefore, mainly a favorable 
month for crops. 

The mean temperature of the air W a s  but very little above normal. The 
first two decades were decidedly warm, being 2 above normal; the last decade 
waa markedly cool, being over 3 below normal. Nine of the ten hot days of 
the month fell in the first two decades; and the lst, 8th, and 18th were the 
hottest of these. The last two days were the coldest, being 10 below normal, 
that is, corres onding to the normal temperature of middle September. 

The mean cyoudinese was Iess.than normal, and while we had l a  clear days 
there WBR only 1 cloudy day during July. 

The total rainfall during July averaged about normal for the entire ,state. 
At  the central station it exceeded m ~ m n l  by 14 per cent. Along the Missis- 
sippi, from Lee to Jackson counties, the rainfall exceeded 4.00, nearly reach- 
ing or exceeding 7.00 a t  Denmark, Musatme, and Clinton. A broad belt 
extendin$ eastward from Harrisoll and Page to Johnson and Linn counties, 
also recmved over 4.00 of raii1fn11, reaCh1n.g 7.00 locally in Jns e r  county. 
The northwest, ns far as Iiossuth and Harrison counties, generagy rebeived 
over 5.00, exceeding 7.00 in Mpnona and Sac counties. 

The total rainfall was least In the north and northenst, from Concord to 
McGrcgor, and from hiitchell county to Buchansn county; throughout this 
territory, nmountin to nearly olle-elghth of the stnte, the rninfall was insuf- 
ficient, being less t k n  2.00. From Concord Over Butler to Brcmer county 
the rainfall was even less than 1.00. The territory of Iowa not above specified 
repyived sufficient rninfall, from 2.00 to 4.00. 

1 he greatest rainfall occurred on the 2d in the southenat, on the 8th and 9th 
in the north, on the 13th and 14th from Audubon and Adnms counties east to 
the Mi!sissi pi, on the 17th in the extreme southeast, on the 26th in the. nwth- 
enst. r h e  gighest single rninfalls reported arc nearly 5.00 in Monona county 

July, 1889, was a wet as well 89 a Cool month. 

Much damage W a s  done to crops and trees. 

SUMMARY. 
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on the 8th, in Sac county on the 13th, and in Lee county on the 16th.--DT. 
Qustavus Hinriclts, Iowa City, director. 

IOWA WEATIIER C E O P  BULLETIN SERVIUE. 
The past month has been unusually favorable for growing crops and for 

harvesting. The carly pnrt of the mouth, with the exception of the 8d, 4 t h  
and 5th, was remarkable for its hi h temperature, no general but many local 
and severe rnin storms. The m i d i e  of the mouth brought general rains with 
continued hi h temperature. Scott county reported the heaviest single rain- 
fall, 6.14 incfes having fallen at  Davenport on thc 14th during four hours. 
The lnst pnrt of the mouth was characterized by n decided deficiency both in 
precipitntion and in tern erature. Severe hail storms occurred on the 28th in 
the counties of Cerro d r d o  nnd Hamilton, doing considernblc damage to 
corn. Light frosts, doing 110 damn e, were reported from hdai r  county on 
three mornings of the last week. G i t h  the dry weather came nn abundnnce 
of sunshin,e,, which afforded n most favorable opportunity for hnying nnd har- 
vesting. l h c  hay crop hna been abovc the average, and most of it wns 
gnthered in good condition. Oats, wheat, and other small grain gavc an cx- 
ceptionally large yield. 

SUMMARY. 

Tempmature.-Nonthly mean, 73.8; highest monthly mean, 79.1, at Wash- 
ington; lowest monthly mcnn, GB.6, at Hampton; Innximum, 102, at  Blake- 
ville and Jefferson, 18th; minimum, 46, a t  Hnmpton, 30th, lhncroft, and 
Amann, 31st; mean maximurn, 94.4; mean minimum, 52.0; reatcst local 
monthly rnngc, 60, at Glenwood, McGregor, and Jefferson; lcnst?ocal monthly 
range, 32, a t  Independence; rutige for the stnte, 66;  mean monthly rnnge, 41.8. 

A.ecipitation.-Avern~c for the state, 4.22; greatest, 8.60, at  Glenwood; 
least, 1:19, at Washington. 

Corps, Des Moines, i i r  charge, Iowa Weather Crop &letin Service. 
Wind. -Prevailing direction, south.-G. M Cha pel, &ergcant, Sigtral 

KANSAS. 
The month wna charneterized by three hot waves, and three wet or rnin- 

waves. The former spreud over the western division, and extended into the 
middle, but fnilcd to rench the enstern; while the latter were felt mninly in the 
eastern and middle, affecting the western division principally in its extreme 
northern and southern counties. The wet weather has serionsly interfered 
with the proper handling of wheat and oats, but, 89 a compensation, 
spriug-like n pearniice to all ve ctation, and has increased the yield OK::: 
potatoes, nus  hay, nnd given a f?nc prospect for fruit. 

T m  erature.-The temperature is deficient in the enstern and the larger 
part o f t h e  middle division. This deficiency is reatest in the northenstern 
nnd gradually diminishes ns it proceeds south niifwest; in tlie estrcrne north- 
east it  nmounts to about 3, in Leavenworth to 2.6, in Doughs to 2, in Shawnee 
to 2.3, in Woodson to 1.3, in Montgomcr it hss disnppenred, the mean being 
normal. A slight cxcess in Labette n n i  Cherokee, while the deficiency ex- 
tends to the west of Montgoniory, amounting to 2.4 in Chautnuqun, but di- 
minishes in Cowlcy, and is only 0.G in Sumner. WFSt of Sumner I t  gradually 
chnnges, being slightly in excess in the central counties of the wcstern division. 
I n  the northern counties thc deficiency continues to the west line of the state. 
Bo t  waves occurred on the 6th and Gth, lGth and 17th, and 26th nnd 27th. 
The second one wns the most extensive. There was an increasing tempera- 
ture durin the first half of tlie month, culminnting in the second hot wave, 
siuce whicff it hns been diminishing. The avernge teyperature of the middle 
division is 6 in excess of th@ in the western, nnd 1.3 in excess of thc average 
of the emtern. 

111 the western 
division it is 2.77, in the midilc 4.97, and in the enstern 6.20. In  the enatern 
tier of counties, south of Atchison, the rainfall is deficient, nmounting to 1.78 
in Leavenworth and 1.64 in Bourbon, being nearly uIi1form. It changes to an 
excess in the next counties west, being about 0.40 excess in Franklin, 1.99 in 
Douglns, 4.16 in Shawnee, 4.11 in Cloud, 1 . 6 7 . i ~  Woodson, 3.18 in Mont- 
gomery, 4.78 in Chautnuquri from whence it diminishes west, boin 4 in Sum- 
ner, nbout 0.60 in southeast pnrt of Ford, while in the central atif northwest 

n r t  of Ford there is a deficiency of 1.48, which incremed to the Colorado 
8ne  Three rain-waves crossed the state this month; the first occurring on 
the 8th and Oth, the second on the 13th nnd 14th, m d  the third extending 
from the 18th in the western division to the 26th in the eastern, both dates in- 
olusive. It was during this last rain-wave thnt nearly rill of the excessive 
rains occurred. Entering the state in Doni han the rainfall for thc month is 
about 4. This ra idly increases townrds t i e  southwest, being 8.62 in the 
northeast part of bottawatomie and reachin 10.00 in Riley; after which it 
diminishes, bein 6.06 in Dicltinson, 8.66 in bcPherson, and 2.99 in Harvey, 
Whence it ra ifly increases to 7.00 in the southwest pnrt of Reno, which 
amount extenis southeast through Sumner, and appears again in Chautauqua 
and Montgomery. From Reno the rainfall diminishes to Comnnche, in the 
weatern part of which it is 2.86, but now rapidly increases to 7.69 in the south- 
West part of Clark, but rapidly diminishes again west of Mende. The 1O.W 
rainfull in Riley falls to 8.11 in Shawnee, 7.73 !n Coffey, and 6.00 in Ulioqdson. 
Northwestward it falls to 8.29 in Cloud, and increases thence to 11.76 in the 
northwestern part of Jcwell, after which it diminishes towards Colorado, bciii 
8.00 in Decatur, and 6.150 in Rawlins. From the north the monthly rainfn! 
rapidIy diminishes towards Ellis niid Trego, but slowly diminishes from Trcgo 
to the west line of the state. There is a slight increase in Lane and Ness, 
Otherwise the diminution from Barton west is tolerably uniform. 

' 

SU?fMARY. 

A.ecipitatiofi.-Thc avera e rainfall for the state, is 4.66. 

Wino!.-Prevailing direction, south.-Prof. J. T. Lovewell, Topeka, tli- 
rector; T. R. Jennings, Sergeant, Signal Cbrps, assistant. 

KENTUCKY. 
SUMMARY. 

Tern erature The mean temperature of the stnte for the month, as deduced 
from t f e  tr i-dn~l~observations,  wns 75.1; ff;otn the nvern e of the mean maxi- 
mum nnd minimum temperatures. 76.4. 1 hese figures &ow the temperature 
of the month to have bcen nbout 2.0 less than the normnl. The highest re- 
y d e d  was 08, nt Richmond, 7th, and the lowest 60, nt Pellville. 16th. 
l h e  average monthly rnngc of teniperature mas 32.9; the greatest 43O, nt 
Pellville, nnd the least 21, a t  Franlclin. The average wnrmest day of the 
month wns the 9th, and the avernge coolest the 4th. The temperature was 
rernnrknbly uniform throughout the month, nnd the pcriods of excesaivc heat 
were very fcw nud of short durntion. 

Frecipitation.--The nverngc ;pinfall for the month mas 6.62. which is nbout 
1.00 in excess of the nortnal. 1he  largest IUOlltbl)' rainfnll, 8.76, occurred at  
Bowling Green, and the smallest, 2.8G, at  8shland. l h e  precipitution was 
very unevenly distributed throughout the stnte, tlic southern and western por- 
tions reportin ortions ii 
considerable fieficiency exists. At  Louisville on July 31st the r a in fh  for the 
year since January 1st mas 8.91 less tlinn the ,tfominl nmoutit. IZsccsive 
rnins fell in most arts of the state on the 28th. l h r  nvcrnge number of reiuy 
days for the niontg wns 10; cloudy, 12; partly cloudy, 10; and clear. 11. 

Wiitcd-Prcvnilin direction, southwest.-Dr. E. A. Grant, Lonisuille, 
dircttor; Frank Burte,  Sergeant, Signal Corps, assistant. 

n large excess, while in the northern niid eastern 

LOUISIANA. 
There was quite n heated spell from the 14th to the 23d during which the 

maximum temperature was geuernlly betwceu 90 niid 98 nt the majority of 
stations. Thc minimum temperatures of the mouth occurred on the 28th to 
8lst  in nll sections of the stnte. The averngc temperature of the inontli for 
the state was within n few tenths of a degree of the uormul for the month, and 
the rninfall wns slightly in excess as compared with tlic n o r n d  for the stnte. 
The excess of rain in tho northern section of the stnte was 1.60, mld iii tlie 
southern section less thnn 0.20. 

SC'JtJI.IBY. 

Temperature.-Montlily menn, 82.1; liighest mouthly menn, 84.3, nt Winn- 
field; lowest moritlily mean, 78.2, a t  A i d e ;  iunxiiiiunl, 102, at Cnnierou, 
21st; minimum, 63,.nt Convent, 31st; rnnge for the stnte, 49; greatest local 
monthly runge, 44, at Clinton; leust, 19, at  Shell Beach; mean daily range, 
18.8. 

13.ecipitation.-Avernge for the state, 6.82 ; for the northerti section. 5.60; 
southern section, 6.04; greatest local monthly rtriiifall, 10.49, ut IIoumn; least, 
2.13, nt Minden; .gentest duily rainfnll, 4.07, nt Monroe, 22d. 

Wid-Prevailing direction. southwest.-R. E. h'erkam, Sergeant, Signal 
Corps, New Orleans, in churge. 

MICHIGAN. 
The temperature for the month hns beeu.bclow the norlnnl in all sections. 
The rainfdl for the state has been below tllc normnl. The remnrkable 

features were the henvy ruinfalls of the 18th in tho southwest 1mrtion, and of 
the 27th in tlie ceutrnl portion. 

smiai.mT. 

Tern mature.-The mean temperature for the month, G8.6, is 2.7 below the 
normufof fourteen years. The tempernture wns below tile norinn1 in all scc- 
tionu. The highest menn temperature, 76, occurred oil the 9th, when the teui- 
pcrnture was 3 below the normal, nnd the lowest, G2, on the 14th, lztli, and 
31st, when it W U I  9, 11, and 10, respectively, below the normal. The highest 
mean daily temperature in tlie past fourteen Julys, 86, occurred on the 17th, 
1878, nnd the lowest, GO, on the 4th, 1882;.thc high:$ mouthly mean, '74.3, 
occurred in 1876-'78, and the lowcst, GG.7, 111 1884. l h e  mnxiniuni, 102, oc- 
curred at Lnthrop, 7th, and the minimum, 33, at  Evnrt, 24th. Light frost 
wns reported in northern portion on 24-26th, but no damage was re orted. 

Precipitatio~t.-The aver? e rainfall for the month, 2.66, is O.G7\elow the 
avernge of fourteen ycnrs. h e  reinfnll was above the nvera e in the upper 
peninsula. and generally below the avernge in tlie southern. '.he counties of 
Gratiot nnd Montcnlm in the central section, and Allegnn, Berrieu, Cnlhoun, 
Brnnch, Hillsdale, Knlnninzoo, Lennwee, Saint Joseph, nnd Van Buren in the 
southcrn section, had rainfalls above the average, also the couuties of Benzie, 
Crawford, and Grnnd Trnverse in the northern section, while the remaining 
jiortion of the state received a rainfall of ICSY thnn the averngo amount. The 

envy rniiifnll of thc 18th, in the southwest )ortibn of the southern section, 
wns remnrknble for the amount of rnin thnt fell in so short a period, the storm 
lnstin only nbout six hours, and in some places ten hours, and the rninfnll 
recoricd by the gauges was from 3.00 to 6.00. The largest nmount recorded 
by an one station was 4.00 at Stnrgis, and the next largest nmouut was 4.60 
at d o n ,  both stations in Saint Joseph county, and within a few miles of cnch 
other. The Iar est amount of rainfnll recorded for the month, 6.83 occurred 
at Colon, and t i e  lenst, 0.69, nt Port  Huron. The heaviest rnin!all in the 
pnst fourteen .Julys, 6.68, occurred in 1888, and the least, 1.40, in 188G. 

Wind.-Prevniling direction, southwest.-N. B. Conger, Sergeant, Signal 
Cbrps, Lansing, director. 

MINNESOTA. 
The temperature over the state was quite uniform nud differed but slightly 

The from the normnl, the variation being but 1.0, which was a deficieucy. 
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average reci itation, 2.93, is about 25 per cent. less than the July normal 
Geograpf&xdG the railifall was not evenly distributed. There was more thar 
40 per cent. of an excess in the vicinity of Lake Superior; the counties soutt 
of the centre of the state and between the Mississippi and Minnesota rivers 
received about the usual amount for July; in other portions of the state thc 
precipitation was deficient, notably so in the northwest, near the Red River, 
where the deposit was deficient about 60 per cent. 

SUM,UAKY. 

Tern erature.-Monthlv mean, 69.6; highest monthly mean, 72.7, at Pin€ 
River 6am; lowest monthly mean, 63.0. at  Pokegamn Palls; maximum, 100. 
at  Farmington, 7th; minimum, 86.0, at Poke amn Falls, 30th ; ran e for state, 
64.0; greatest locril monthly range 54.0, a t  &okegama Falls and boorhead  
least local monthly range, 34.0, at  buluth; areatest daily range, 46.0, nt Saini 
Vincent, 10th; least daily range 4.0, at Duluth, 9 t h  19th, and 25th. 

Precipitation.-Average for the state, 2.93; greatest, 6.53, a t  Duluth; least 
1.23, a t s a i n t  Vincent. ~ 

Wind.-Prevailing direction, south.-John Healy, A-ivatc, Signal Corps, 
Sain t  Paul,  in charge. 

MISSISSIPPI. 
SUNXAHY. 

Temperature.-The month showed but slight variations in mean daily tern. 
peraturc. The normal mean monthly temperature for the state. in July is 
81.3, and for this July it was 81. The month began with a mean tem erature 
of 80, over the state. This fell to about 75 on the 6 t h  rose to 80 d o u t  the 
IOth, and continued above 80 until the Pith, when It fell again. reaching the 
lowest ruean temperature of the month, about 73, on thc 81st. The dnily 
range was never very great, its values fulling generally between 10 and 20. 
The greatest monthly range was at  Colnmbus, from 104 on the 19th, to GO on 
the 6th. The extremes in the stnte were 104 at Columbus, 19th, and at  
Meridian, 20th and 24th, and 54 a t  Holly Springs, 31st. Columbus had the 
highest monthly mean, 84.4, and Corinth the lowest, 77.2. The temperature 
during the month was very fnvornble to the growth of cotton. 

Precipitation.-The nvern e number of days on which rain fell was twelve, 
the actual niimber of rainy fays varying from four at  Hernando, to twcnty- 
two at Summit. The average rainfall wns 6.42, being 1.68 more than the nor- 
mal for Jiily. The deficiency since January Ist, has by this excess been re- 
duced to 7.83. The henviest rains in twenty-four hours were nt Natchez, 2.00, 
25th; Summit, 2.31, 30th; Waynesborou h, 2.00, 7th; Rienzi, 2.79, 14th; 
Louisville, 2.15, 30th; and an iinmcasurei fall in the vicinity of Winona on 
the 3Oth, which must have exceeded 3.00. I3lectncal excitement was shown 
nt nlmost eveiy rainfall. I t  was very marked in. the general rnin and wind 
storm of the 28th and following days. During this storm the wind waq north- 
erly and cool. A very destructive cloud-burst or local rainfall occurred on 
the 30th in Montgomery and adjoining counties, over an area about thirty 
miles square.-R. B. Atlton, Signal Corps, university, director. 

MISSOURI. 
SUBIYARY. 

The highest tem- 
perattire reported wns 107, nt brotcln, and the lowest, 46, at Ozark. The 
average of maximum temperatures wns 82.8, nnd the average of rnininium 
temperatures 57.2, innking an nvcrn c range of 25.6. Thc highest tempera- 
tures occurred on the i th ,  13th, I'itf, 18th to 2 2 4  and 27th, and the lowest 

Temperature.-The menn tcm eratnrc for July n-ns 76.7. 

on 80th and 31st. 
0.11 below the July 

normal. The greatest amount of recipitntiori reported was, 6.78, at I<eokuk, 
Iowa, and, 6.65, a t  Ironton. arid t i e  l c N  1.02, a t  Sedalia. In the state as a 
whole precipitation occurred on 24 days. The greatest number of days o! 
precipitation in any one place wns 16 days a t  Cairo, Ill., and the least, 4 days, 
at  Curt1iage.-Prof. Francis E. Nipher, Sa in t  Louis, director. 

NEBRASKA. 
The month has been, both in temperature and rainfall, a month of extremes. 

The temperature has never risen so high nor fallen 80  low, nor has there been 
so large a rainfall in July since the organization of the service ; the maximum 
temperature has not been exceeded in any month and the rainfall only in the 
month of June, 1883. 

SUMMARY. 

Temperature.-The mean temperature has been 2.0 below the normal, but 
there pwsed over the state on the 6th and 7th a hot wnve, bri~igi~ig the highest 
temperatures on record, reaching 11 1 at  Mullen and nearly as hlgh tlirough- 
ont the western part of the state generally, but diminishing as the wave moved 
eastward, giving temperatures of from 92 to  100 in the eastern part of the 
state. The minimum for the month was 38, at  Kimbnll, which is exceedingly 
low for Jiily. 
Precipitalion.-Excepting in the western portion of the state the rainfall 

has been excessive. The normal rainfall for Jd is 4.40. The rainfall during 
the resent month has ranged from 1.29 at  Dingtam to 13.20at Minden. The 
whore central portion of the state has h e n  deluged with rain, rendering har- 
vesting difficult and spoiling considerable gain.-fiof. Goodwin D. Swezey, 
Crete, director; G. A. Loveland, Corporal, s igna l  corps, assiutant. 

Precipitation.-The average precipitation, 2.93, 

NEVADA. 
SGMIYAKT. 

Temperature.-The weather during the past month has been musually warm 

in all sections of the state; there was a very large percentage of sunshine, 
each station having an average of a little over twenty-four clear days. During 
the lnst few dnys of the month smoky and haz weather prevailed to a con- 
siderable extent all over the state. Two welf defined warm-waves passed 
over the statc, the first from the 30th of June to the 6th, and the second, 
which wns by far the most intense, from the 27th to the 30th. Nearly all of 
the highest temperatures reported occurred on the 29th. The mean tempera- 
ture for the state, 76.1, is only 0.5 hlgller than the average, but thc number of 
stations which reported maximu* tenlperatures above 100 this month is far 
grenter than that reported during the same month lnst year. The tempera- 
ture ranged from 119 at  El Dorado Canyon, 27th, to 36 at  Elko, 16th; range 
for state, 83.0. 

B e c i  itation.-There were no general and but very few thunder and hail- 
storms &ring the month. The rainf*h .which was very small and much be- 
low the average, was very unevenly dlstr!buted, and fell chiefly in the south- 
western part of Elko county, central Portlo? of I<snieralda county, and in Lin- 
coln county. The total absence ?f rain In the remainder of the state has 
greatly injured crops of all descrrtlons: Farmers nre corn lnining of lack of 
water in streams and springs, an Predict a hard time for tk)emsclves and the 
cattlemen. Cattle all over the state are suffering from this disastrous drou ht. 
Of twenty-nine reporting stations this month only five reported rain, &le 
during the same period lnst year rn!n*felI at  nineteen out of a total of thirty- 
three stations, and was well distrlbuted.-f+of. Chas. W. Friend, Carson 
City, director; H. F. Aln'atore, Phvate, Signal Corps, assistant. 

NEW ENGLAND METEOROLOGICAL SOCIETY. 
SCMMARY. 

Temperature.-Monthly mean, 68.4 (107 stations); highest monthly mean, 
72.8, at  Olneyville; lowest month1 mean, 60.7, at  Eastport; maximum, 97, 
Berlin Falls, 1st; minimum, 33, at Yedin Falls, 16th; range for New England, 
54; greatest local monthly range, 641 at  Berlin Pnlls; least local monthly range, 
22, at Nantucket; greatest daily rallge, 50, at  Berlin Falls, 6th; least daily 
range, 0, at Groton, 16th. The average. temperature for July for 26 stations, 
having records for more than 10 Years, 1s 70.3; the average for July, 1889, is 
58.5, departure --1.8. 

Precipitation.-Average for New England, 7.61 (137 stations); greatest, 
17.08, at  New Haven; lenst, 1.7% at Sorrento. The average precipitation for 
July for 34 stations, havingrecords for more than 10 years, is 4.00; the a.verage 
Tor July, 1889, is 7.99; depafture, +3.99. 

Wind.-Prevailing direction, southwest (23 stations).-fiof. WiUiam E. 
Niles, Boston, Hass., piesidellt; prof. WiMlOW Upton, Providence, R. I., 
iecrctary; I,. G. Schultz, Sergeant, %rial Corps, assistant. 

NEW JERSEY. 
SUI1 MARY. 

2'emnperature.-The mean temperature, 73.4, is 1.1 below the average for 
the month, and 2.3 above the nvernge for the corres onding month of 1888. 
The highest temperature, recorded wn.3 9pB! and. the f,west, 48, as  against 99 
snd 46, respectively, during July* 1888. 1 he highest temperatures were gen- 
ernlly recorded on the 8th, 9 t h  loth, and 14% and the lowest on the 16th, 

. 

16th; 18th, and 24th. 
Precipitation.-The average for the state, 10.19, is 6.87 above thc average 

for the month,. and is 6.79 above the average for the corresponding month of 
1888. The rainfall was ver uneVenlY distributed. The fierce downpour on 

field and the Oran es. At  Plal?fieId three dams gave way and the entire 
town was flooded. Eeveral Iar e Ice houses were destroyed and some of the 

houses were damaged or destroyed. Fritz's dam was swept away, and the 
waters almost completely wrecked EP des Park. The tracks of the Erie Rnil- 

many elegant residences were 1x1 an open sea, fences, roads, nnd all Inndmar&s 
havin The low. ~ ~ d o w s  along the Pnssaic River and it5 
braiicfes were flooded, destro In thousands of acres of hay. This crop i s  
estimated at $6.00 per acre, WgiCE ~ h o w s  a loss of from $60,000 to $66,000. 
The most remarkable features of the month were tbat the thunder-storm5 
were generally distant, with almost The rain- 
fall at South Oran e, 18.G8, is Phenome?al, and the wonder is that the dam- 
sge is not greater &an it wns. Five stations report n total for the month ex- 
ceeding 14.00, three exceeding 12.00, and ten 10.00. The excess (above the  
average) at all stations is from 0.34 on the Atlantic const to 14.26 at Soutb 
Orange. 

Wind.-PrevailinK direction SOUthWeSt.-f+of. George H. Cook, Neut 
BrultSlOick, diyector; E. K h c G a n %  Sergeant, Signal COTS, assistant. 

NEW PORK. 
SUhIMAHY. 

the 30th and 31st did consi d crab+ damage, especially in the vicinity of Plain- 

finest residences were damage 2 . A11 the Oranges were flooded and many. 

road were badly iinderinincd.and a1 \ traffic wns stopped. In  East Oran e 

disappeared. 

total absence of high winds. 

Tern eralure.-The highest temperature, 100, at Utica, 9th, and the lowest, 
$4, at fiiddleburgh, 14th; mean temperature for !he state, 69.8. The  greatest 
ocnl month1 ran e of temperature W a s  57, at Middleburgh, and the least W@ 
13, at Erie, %a. %he temperature wns generally below the normal, exce ting 
it Central Park, New York Cltyt where was 1.9; Foctoryville, 0.2; &in- 
h e y ,  1.6; Potsdam, 1.8; PnlCrmo, 1.0; Palmyra, 1.2; Rondout, 1.6; and 
LJtica; 1.0 above. 

The rainfall was gencrallg 
rbove t f e  average, excepting at Erie, Pa., where it was 1.80; Humphrey, 0.76; 

B e n '  itation.-Average for the state 3.88. 
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Rochester, 0.07. and Oswego, 0.20 below. The reatest monthly rainfall wa' 
14.07, at White blains; and the least was 1.68, a t h e ,  Pa. Average numbe 
of days on which rain fell, 13. 

Wind.-Prevailing direction, west.-Prof. E. A. Fuertes, Ithuca, director 
I. W. Brewer, R-ivate, Signal Corps. assidand. 

OHIO. 

Tem mature.-The mean temperature of the northern section was 71.6; o 
the n d d l e  section, 72.6; of the southern section, 74.1, and of the state, 72.7 
These meuns are 0.4, 0.7, 0.7, and 0.6 below the average for the sections an( 
state for July; maximum, 98, at  Wnpakonetu, 9th; minimum, 46.6, at Wau 
aeon, 25th. This is the highest minimum on record for the month of Julj 
since the opening of the bureau. The mean daily range of temperature wm 
20.3. The greatest dnily range was 40, at Wapakoneta, 9th, and the smallest 
6, a t  Hanging Rock, 24th. 

Precipitation.-Precipitation was general and heavy in all sections on tht 
2d, 3d, 13th, 14th, 1Gth 18th, 19th, 28tI1, and 29th; iii the northern sectior 
on the 1st and loth, and in the southern section on the I l th ,  24th, and 26th 
Local rains occurred in ull sections on the 4th, 22d. and Slat; in the northerr 
section on t)e 30th, and in the middle und southern sections on the lst,  10th 
and 20th. I'he following unusally h e n y  rainfalls were reported: 1 . l G  in one 
half hour, at  Dayton, 14th; 1.14 in one and one-half hour, ut Greenville 
14th; 2.00 in forty-five minutes, at  Pomeroy, 30th; 1.87 in one and one-ha1 
hour, 13th, and 3.50 in two hours, 18tli, at Canton, andG.60 in three and one 
half hours, 18th, at  1,ogan. A severe locnl storm occurred at Princeton 
Butler Co., on the evening of the 18th. The mean rainfull in the northerr 
section was 3.34, which is 0.02 below thc average; 4.24 in the middle section 
and 6.18 in the southern section. These means nrc 0.G3 and 1.53 above tht 
averages for these sections f;i i  July. The mean for the state, 4.26, is O.6E 
above the average. The deficieiq in rninfall to August 1st amounts to 1.14 
in the northern section. 4.29 in the niiddle section, and 4.97 in the Routherr 
section. 

Wind.-Prevniling direction, southwest.-Prof. fl. F. Thomas, Cohmbw, 
director; Lieut. Charles E. Kilbourne, secretaiy; C. M. Strong, Corporal, 
Signal Corps, assistant. 

S U M M  ANY. 

The average deficiency for thc 5:nte is 3.46. 

PENNSYLVANIA. 
s v ~  MARY. 

Tempo.atiire.--The mean temperature was 71.2, which is about 1.0 bolow 
the normal, and 2.0 above the corresponding month of last year. The great. 
est departures were in the enstern border counties. The mean of the maxi. 
mum temperatures was 81.3, and the mean of the minimuni 61.8, The highest 
tem eratures re orted were Charlesville, 96; EIol~~daysburgh and Greenville, 
96; %hilipsburgg, Contsville, Granipiun Hills, Bethlehem, New I3loomfield1 
and Philadelphia, 94. These occurred on the 9th and 10th. The lowest 
temperatures were Coudersport, 39; New Bloomfield, 40; Wellsborough, 
Colutnbas, and Dyberry, 42. 

~ecipitation.-The,~ainfnll  averaged 6.80 for the state, which is an  excess 
of from 2.00 to 3.00. 1 he month WM very humid pnd tropical in character. 
Ruins were frequent, and vnried from light to torrential over areas little distant 
from each other. In inriny pluces heavy downpours occurred, which were 
disnstrous, and entirely local in churucter. On the 30th and 3lst  very heavy 
rains occurred over the custcrn part of the state, which caused heavy floods. 
The Schuvlltill was reported the liigliest since the flood of 1869. Its banks 
were ove&owed, and it,': estimated that at  one time ten feet of water were 
over Fairmount dam. 1 he lar est totals for the month were : Lanudale, 
16.02. Ottsville, 13.19; Coatsvife, 12.93; Frederick, 12.69; Pottstown, 12.60; 
West 'Chester, 12.49i Smith's Corner, 12.30. Point Pleasant, 12.30. The 
smallest were Qreenville, 1.04; bkie, 1.68, and Columbus, 2.00. The excess 
of rainfull extended into New Jersey, Eastern New York, and Connecticut; 

.p 1 Stations. ,_ 

also, Delaware and Maryland. 
Wind.-Prevniling direction, west.- Under direction of the Franklin In- 

stitute, P h i ~ a d d p h i a  ; T. F. Yowmend, Sergeant, Signal Corps, asidant. 

Alnbamo. 
Sermuda 7.. ....... 
Uutlor ............ 
;itronetle t ........ 
:olumbinnat ...... 
Decntur (I)  t ........... 
3ecntur (a )t.. ...... 
Elkmont t  ......... 
EufnulnT ........... 
Evor roent  ........ 
tmyofte C.?. ..... 
Fort Depoaitf ..... 
3reensborou h t. .. 
;untersvillef.. .... 
Xvingston(1) t.. ... 
;ivingston(a) t.... . 
Juvorne t .......... 
lnrion t ........... 
totest..... ........ 
tount Willin to. .  
at. Vernon WL ... 
Vow Mnrket t.. .... 
>peliknt ........... 
'me Ap let ........ 
)elmn( ayt.. ........ 
rnllndegn ......... 
ruacnloosn ........ 
ruscumnin I )  ..... 
Jnion Pu8cumbinb)t Springs .... 
Jniontown ........ 
Jnlloy Head t.. .... 
?fi@.ps ........... 

ATUonfl. 
intelope Vnlley 
ish Can on. ...... 

..... 

SOUTH OAROLINA. 
BUNMARY. 

Tern erature.-The mean temperature for the month, 79.6, is 0.6 above the 
normaffor the last three years; highest monthly mean, 82.6, at  Jackson- 
borough; lowest monthly mean, 76.8, at Camden; maximum, 102, tit Qreen- 
wood, 11th; minimum, 61, at Cedar Springs, 6th; range for state, 61. I n  
most instances the maximum temperature occurred on the l l t h ,  and tho mini- 
nium on the 8th. 

A*ecipitation.-The average rainfull for the state, 7.13, is 1.03 above the 
normal of the last three years; greatest monthly, 10.8, at Cheraw; least 
monthly, 2.70, at Tinimonsville; greatest daily, 3.38, at Columbia, 30th. 
Average number of rainy dajs,  13.2. 

Wi&.-Prevailing direction, southwest.-Hon. A. P. Butler, Columbia, 
diyector; H. C. Seymour, Private, Signal Corps, assistant. 

TENNESSEE. 
SUMMARY. 

Temperature.-The mean temperature, 76.8, is very nearly the normal for 
the u t  seven years; highest local monthlymean, 81.7, at  Woodstock; lowest 
l?ca! monthly mean, 70.3, at  Fostorin. maximum, 97, on the 22d, at Wat- 
kins, and on the 24th ut Hohenwnld; t h s  was the lowest July maximum re- 
corded during the past seven years, except that of 1876, which was the same; 
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the highest bein 102, last year; minimum, 66, at Hohenwald, Slat; this, to- 
gether with the fuly minimums of 1883 and 1887, is the highest during the 
period named, and was 10 above the average for that period. The highest 
temperature was recorded generally on the loth, l l t h ,  and 24th in tho east- 
ern division, and on the loth, l8th, 23d, and 24th in the other two divisions. 
The lowest temperature was generally recorded on the 6th. The daily ranges 
of temperature were less than the normal. 

Precipitation.-The average precipitntion for the state, G.33, is 1.29 above 
the July mean of the past seven years, and is the greatest July average during 
that period, except in 1884, when it was 6.66. Of this amount the eastern 
division received an average of a little more than 6.00, the middle division 
about 6.00, and the western division nearly 4.60. The rains fell in various 

arts of the stutc on twenty-eight days, only three days, the 6th, 6th, and 8th, 
geing reported witlidut measuruble rain. There were about sixteen days of 
general rains. The days of the greatest rainfall were the 11th to 14th, 26th, 
26th, and 28th. The rains were geyra l ly  well distributed, although some 
ver heavy local falls were reported. 1 he greatest local daily rainfall occurred 
at lawrencebur h, where 7.G8 fell from 9 a. m., 12th, to  1 p. m., 13th, twenty- 
eight hours. T f e  greatest local monthly rainfall was 9.04, at  Fostorin, and 
9.02, at  Ashwood. This amount hns been exceeded only once during the past 
seven ears, in July, 1884, when 10.62 fell at  Manchester. The least local 
month$ rainfall was 1.66, at Watkins. Nost of tho rains during the month 
were accompanied by electrical disturbances, which in some instances were 
quite severe, and some of them with hi h winds, notably on the 14th, 16th, 
20t11, P4th, and 28th. The storm on theqast named date wa$ the most severe 
and the most widespread during the month, and did immense damage to the 
growing crops, fencing, and timber, and in some localities, where it assumed 
almost the character of a tornado, houses were blown down or unroofed. 

Wind.-Prevailing direction, southwest.-J. L). Plunket, M. U. ,  Nashville, 
director; H. C. Rate, Signal Corps, assistant. 

TEXAS. 
SUMMARY. 

Temperature.-The mean temperature for the month was from 2 to S above 
the normal over that portion of the state north of the thirtieth parallel and 
east of the ninety-eighth meridian (west from Greenwich), over the eastern 
portion of the Panhandle and the extreme western part of the state. Over 
the other ortions of the state, except a t  Qalveston and Brownsville, where 
the norma? prevailed, the temperaturc ran cd from 2 to 6 below the normal. 
The greatest deficiency occurred at Silver sails, where the mean temperature 
for the month was  6 below the normal, and the greateat excess at Dallas, 
where the mean for the month was 3 above the normal. The mean temper- 
nture for July over the state was 80. The highest temperature reported was 
108, from Fort Elliott on the 27th, and the lowest, 60, from Hnrtley on the 28d. 

Precipitation.-The rainfall for July was very unevenly distributed, and 
was froin 1.00 to 8.00 below the 18 year normals for the month, except over 
Dallus, Tarrant, and Johnson counties where there was an excess ranging 
from 4.00 to 6.00. The rainfall along the coast was less than 1.00, exce t be 
tween Columbia and Port  Lnvaca, where from 1.00 to 4.00 fell.-E. 0: 
Bryan, Galveston, director; I. hf. Cline, Sergeant, Signal Cbrps, assistant. 
Meteorological record of Army post surgeons, volmtary, a n d  other co-oper- 

atina observers. Julu, 1889. 
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